Sepsis is a potentially fatal response to infection affecting patients across the life span. Sepsis can progress from systemic inflammatory response to severe sepsis and septic shock if not recognized promptly and managed effectively. Risk factors for sepsis include age, gender, the presence of invasive devices (eg, urinary catheters), and chronic medical conditions (eg, chronic obstructive pulmonary disease). Sepsis awareness is essential and includes identification of population-focused risk factors, recognition of clinical signs and symptoms, and timely implementation of interventions. The purpose of this article was to examine sepsis in older adults, including prevalence, atypical presentation of the condition, and considerations for sepsis management in the elderly population.
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hypotension that does not respond to fluid resuscitation, affect millions of people each year, killing approximately 1 in 4 persons. 8 In the United States, severe sepsis is recorded in 2% of patients admitted to the hospital; of those, half are treated in the intensive care unit (ICU) and account for 10% of all ICU admission infections. 7 Patients older than 65 years comprise more than 50% of all ICU admissions. 6 Among older persons who survived sepsis, 76% were less likely to return home after being discharged from the hospital and required additional care (eg, skilled nursing homes). 9 Recent data gathered from the Health Care Utilization project revealed the hospitalization rate for septicemia increased rapidly among adults aged 45 years and older: 180% for adults aged 45-64 years, 104% for adults aged 65-84 years, and 74% for adults aged 85 years and older. 5 Between the years 1997 and 2011, the rate of hospitalization for septicemia more than tripled for adults aged 65 to 84 years and more than doubled for adults 85 years and older. 5 Angus and van der Poll 7 determined that the incidence of severe sepsis increased more than 100-fold with age, from 0.2 cases per 1000 children to 5.3 cases per 1000 patients aged 60 to 64 years to 26.2 cases per 1000 patients 85 years and older; in addition, mortality increased from 10% in children to 26% in patients aged 60 to 64 years and 38% in those 85 years and older. Similarly, Martin et al 9 reported mortality rates for sepsis for those older than 65 years to be significantly higher at 27.7% than the 17.7% rate for those younger than 65 years. It was also reported that elderly patients were 26% more likely to die during the first week of hospitalization for sepsis than younger patients.
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Risk factors
There are well-known risk factors for severe sepsis that relate to both one's predisposition to infection and to the likelihood that the infection will progress to organ dysfunction. Nonmodifiable risk factors that influence the incidence of severe sepsis include age, gender, and ethnicity, with increased incidence occurring in infants and older persons compared with other age groups, males compared with females, and blacks compared with whites. 9, 10 One study found a disproportionate increase of sepsis in older persons, determining age was a predictor of mortality, independent of race, gender, comorbid conditions, and severity of illness. 9 The study concluded that when compared with younger patients with a diagnosis of sepsis, those older than 65 years were 13 times more likely to develop sepsis and had a 2-fold risk of death from sepsis. In the cases wherein older persons survived sepsis, they more frequently required the skilled nursing or rehabilitation after hospitalization. 9 Among the other risk factors for sepsis are chronic conditions and the polypharmacy associated with managing those illnesses. Chronic conditions remain the leading cause of death for US adults 65 years and older, namely, heart disease, cancer, and chronic respiratory diseases. The Centers for Disease Control and Prevention estimates that 80% of older adults have 1 chronic condition and 50% have at least 2 chronic conditions. 3 Recurrent hospitalizations and procedures associated with chronic conditions are also identified as a risk factor for sepsis, particularly in the presence of compromised immunity. Chronic medical conditions have been associated with a higher severity of sepsis and degree of organ dysfunction. [11] [12] [13] One study concluded that individuals with chronic medical conditions are at increased risk of developing future sepsis events.
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A compromised immune system is a significant risk factor for the development of severe sepsis in any population of patients. Specific to the aging adult, changes in the structure and function of the immune system (eg, atrophy of the thymus) arise, contributing to the susceptibility of older persons to infection. This dysfunction, or immunosenescence, is complex and includes a declining number of T cells and depressed T-cell response, elderly patients to more frequent and severe infections.
Assessment of elderly patients should include functional status. There are 2 dimensions of functional assessment: (1) activities of daily living, which include self-care activities (eg, bathing and toileting); and (2) instrumental activities of daily living, which include activities necessary for living independently (eg, preparing meals, taking medications). 15 As noted in the work by Wester et al, 12 unspecific functional deterioration, such as reduced ability to complete daily tasks, may be the only symptom of sepsis. Additional evidence reported in the work by Nasa et al 13 identified preadmission functional status as an independent predictor of outcome in elderly patients.
The presence of invasive devices, such as urinary catheters, has also been named among the common risk factors for sepsis and septic shock. Urinary catheterization is a frequent procedure in the hospital setting, with up to 25% of hospitalized patients experiencing catheterization, and an estimated 90% of ICU patients receive a urinary catheter. 16, 17 The majority of catheter-associated urinary tract infections are associated with an indwelling catheter. 18 The Agency for Healthcare Research and Quality reported the most commonly associated conditions with septicemia hospitalizations, identifying urinary tract infections as the most common infectious process or potential cause of septicemia. 10 Similarly, Gauer 19 reported that in patients older than 65 years, the genitourinary system was the most common site of sepsis.
Clinical presentation and early recognition
Diagnosis of sepsis requires historical, clinical, and laboratory findings indicative of infection and organ failure. The International Guidelines for Management of Severe Sepsis and Septic Shock 8 outline diagnostic criteria for sepsis to include infection (documented or suspected) and some of the following: general variables (eg, fever, tachycardia, tachypnea); inflammatory variables (eg, elevated white blood cell count); hemodynamic variables (eg, arterial hypotension); organ dysfunction variables (eg, arterial hypoxemia, acute oliguria, abnormal coagulation factors); and tissue perfusion variables (eg, hyperlactatemia, decreased capillary refill, or mottling). The guidelines call for education and early diagnosis; as with any serious illness, early and appropriate treatment will influence the outcome. Although sepsis is a serious life-threatening disease, recognition of this problem is very low compared with other age-associated diseases. 6 With respect to the geriatric population, atypical presentation of illness and infection often delays accurate diagnosis and treatment of elderly patients with sepsis, contributing to patient mortality. In general, physiologic and biologic variability of each body system increases with age; illness further complicates the complexities of chronological aging. Confounding factors include chronic medical conditions, polypharmacy, functional decline, and altered immune function. Elderly patients typically suffer from 1 or more chronic conditions prior to hospitalization, depleting their physiologic reserve during a critical illness such as sepsis. Given the acute physiologic impairment associated with sepsis, and the limited functional reserve in elderly patients, it is even more essential to identify sepsis promptly and implement appropriate interventions in this population. 20 Evidence-based geriatric nurse protocols for best practice include assessment and screening tools to address atypical presentation of illness. According to Flaherty and Zwicker, 21 atypical presentation of illness in older persons can include (1) vague presentation of illness, (2) altered presentation of illness, and (3) nonpresentation (underreporting) of illness.
Vague presentation of illness includes nonspecific symptoms (eg, falls, confusion) and changes in behavior or function. In a study of 700 patients with bacteremia, elderly patients more often presented with atypical symptoms, including confusion, falls, malaise, incontinence, and immobility. 12 Changes in 178 CRITICAL CARE NURSING QUARTERLY/APRIL-JUNE 2015 mental status are a frequent finding in elderly patients at the onset of acute illness yet are only recognized 20% of the time. 22 The international sepsis guidelines include altered mental status as a diagnostic criterion under the category of general variable; unfortunately, altered mentation, delirium, and lethargy can be present in older adults for noninfectious processes, further delaying proper diagnosis. 13 In some cases, withdrawal and agitation are the sole presentation of sepsis in older adults. 19 Altered presentation of illness includes those signs and symptoms, commonly present in younger adults, not manifesting in elderly patients. 21 Most relevant to sepsis would be the absence of fever and leukocytosis. A systematic review found normal body temperatures of older adults (60 years and older) to be lower than values reported in literature. 23 Age-associated changes that influence temperature include vasomotor sweating function, skeletal muscle response, and temperature perception. 23 Because of lower than normal body temperatures and delayed response of the immune system, absence of fever and sepsis-induced hypothermia may be present in elderly patients with infections. 19 In one study, hypothermia was determined to be an independent predictor of mortality for elderly patients with sepsis. 20 Leukocytosis is also among the diagnostic criteria for sepsis, categorized as an inflammatory variables and defined as white blood cell count of more than 12 000 μL −1 . 8 In the presence of serious infections, approximately 60% of elderly patients will exhibit leukocytosis; however, its absence does not rule out an infection. 24 Nonpresentation of illness includes a host of illnesses that go unrecognized, or unreported, for years. 21 Conditions such as muscles stiffness, gradual hearing loss, and dental problems are among the underreported illnesses that have a significant impact on quality of life, yet patients and families regard them as a normal part of aging. 21 Because of the subtle changes and atypical presentation in older adults, the diagnosis of sepsis might be missed. Health care providers must anticipate the diagnosis based on assessment findings.
Best practice protocols require a comprehensive knowledge of age-related changes, atypical presentations of illness, and anticipatory measures and screening procedures. The new sepsis guidelines call for routine screening of potentially infected seriously ill patients for severe sepsis in an effort to reduce the time to diagnosis. The new guidelines report that the implementation of screening tools to monitor ICU patients have resulted in decreased mortality. 8 
Management
The management of sepsis in older persons should follow the Surviving Sepsis Campaign: International Guidelines for Management of Severe Sepsis and Septic Shock, beginning with early recognition, prompt diagnosis, and initiation of treatment. However, in the case of septic shock and progressive demise, it is important to be aware of advanced directives before aggressive resuscitation measures are implemented. Family members should be informed and contribute to decision making regarding treatment plans, including resuscitative efforts. End-of-life planning and palliative measures should be included in conversations with patients and families if indicated.
A primary recommendation in the new guidelines focuses on protocolized approach to resuscitation, aimed at improving oxygenation and correcting hypoperfusion. 8, 19, 25 Goals of initial resuscitation include the following: (a) central venous pressure 8 to 12 mm Hg; (b) mean arterial pressure 65 mm Hg or more; (c) urine output 0.5 mL/kg/h or more; and (d) central venous oxygenation saturation 70% or mixed venous oxygenation saturation 65%. 8 With respect to older persons during the initial resuscitation phase to improve tissue perfusion, cautious fluid administration may be warranted in the presence of age-related diastolic dysfunction and other treatments (dobutamine) may result in arrhythmias. 13 Evidence-based care bundles consist of several practices or procedures that when implemented collectively result in better patient outcomes. 26 The new sepsis guidelines provide specific recommendations for the management of sepsis referred to as severe sepsis bundles. Within 3 hours of severe sepsis, the focus is on measuring lactate levels, obtaining blood cultures, administering intravenous antibiotics, and maintaining fluid administration based on hypotension or lactate levels. 8 Specific to the elderly population, antibiotic therapy should be based on the most likely source of the infection until a specific microorganism is identified. In elderly patients, the genitourinary and respiratory tracts are the most common sites of infection, with gram-negative bacteria (eg, Escherichia coli and Pseudomonas) among the common causes of infection. 9 Dosing of antibiotics should be based on age-related factors, being particularly sensitive to renal function. 13 There is also the potential for multidrugresistant organisms among older persons related to multiple hospital admissions and increased and cumulative exposure to antibiotics; however, evidence is limited in this area. 13 The 6-hour sepsis bundle calls for the ongoing management of hypotension with vasopressors and obtaining additional measures, including central venous pressure and central venous oxygen saturation and remeasure of the lactate level if the initial lactate level was elevated. 8 Source control involves identifying the source of infection and intervening to contain the inflammatory response. 25 Measures for source control include interventions such as debridement of infected tissue and removal of infected devices, such as central lines and urinary catheters. Knowing the prevalence of catheter-associated urinary tract infections in elderly patients should alert clinicians to the indwelling catheter as a potential source. Regardless of the source of infection, strict infection control practices must be implemented when caring for septic patients, including hand hygiene, oral hygiene, and catheter care. 8 The increased susceptibility of elderly patients to infection warrants expert nursing care and diligent infection control practices.
The sepsis guidelines recommend hemodynamic monitoring and adjunctive therapies to include (a) fluid therapy using crystalloids, (b) vasopressor therapy to maintain a target mean arterial pressure of 65 mm Hg or more, (c) inotropic therapy in the presence of myocardial dysfunction or persistent hypoperfusion, and (d) corticosteroids fluid resuscitation and vasopressor therapy that are ineffective at restoring hemodynamic stability. 8 There are also recommendations for supportive therapy of severe sepsis to include (a) administration of blood products when hemoglobin decreases to below 7.0 g/dL; (b) mechanical ventilation for sepsis-induced acute respiratory distress syndrome; (c) limiting the use of sedation in critically ill ventilated patients; (d) glucose management to target an upper blood glucose level of 180 mg/dL or less; (e) continuous renal replacement therapies and intermittent hemodialysis to maintain fluid balance in hemodynamically unstable patients; (f) daily prophylaxis against venous thromboembolism using pharmacologic therapy (if not contraindicated) and compression devices; (g) stress ulcer prophylaxis for patients with bleeding risk factors; (h) administering oral or enteral (if necessary) nutrition; and (i) setting goals of care and discussing the prognosis with patients and families within 72 hours of ICU admission. 8 The adjunctive therapies and supportive measures outlined in the new sepsis guidelines do not provide specific considerations for elderly patients. There is evidence that standardized hospital order sets facilitate prompt resuscitation and appropriate therapy, reducing mortality rates 19 and improving survival across different age groups. 13 Additional ICU protocols specific to older adults may prove effective and yield more favorable patient outcomes, specifically reduced duration of mechanical ventilation and ICU length of stay.
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Outcomes
Elderly patients who survive sepsis have higher mortality rates than their younger 180 CRITICAL CARE NURSING QUARTERLY/APRIL-JUNE 2015 counterparts, around 50% to 60%, 9, 13 and also higher rates of comorbidities, affecting longterm survival after a sepsis. 6 Increased age was reported as a risk factor for early organ failure, although delayed diagnosis and treatment due to atypical presentation may have also contributed to the failure. 12 Elderly survivors are far less likely to return home after hospital discharge and require continued care.
CONCLUSION
Age has been identified as an independent risk factor for sepsis and a predictor of ICU mortality. Awareness of chronic conditions (eg, chronic obstructive pulmonary disease) as a common risk factor that precipitates sepsis and septic shock is important for health care providers to consider during initial screening. Screening for functional decline, sources of infection, and subtle changes in mental status can facilitate early recognition, diagnosis, and goal-directed treatment in elderly patients. Implementation of sepsis bundles as outlined in the 2012 international guidelines have proven effective for younger and older adults, although geriatric considerations and age-related adjustments may be necessary.
